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(54) MEASURING CHIP FOR OPTICAL ANALYZER AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a measuring chip 
whose sensitivity is good and which can be 
manufactured with good efficiency by a method wherein 
a functional group is introduced into the surface of metal 
colloidal particles and the metal colloidal particles are 
arranged on a substrate in a most densely filled manner. 

SOLUTION: A measuring chip is formed in such a way 2 . 
that metal colloidal particles 2 into which a functional - \ 

group is introduced are arranged on a substrate 1. As @^^@^@@^^^ > @^^^ 
the substrate 1, a material which is used usually as a ' ' ^ ^ .///7 ss -yZZJ 

measuring chip for an optical analyzer and which is I 
transparent with reference to a laser beam, e.g. a glass 1 
or a plastic, is used. The thickness of the substrate 1 is 
preferably at about 0.1 to 5mm. In the colloidal particles 
2, the functional group is introduced into the surface of 
the metal colloidal particles, and metal particles in a size 
of a colloidal size region (10 to 1000nm) are used. As a 
metal f^the-metal colloidal particles, gold, platinum, 
silver or t^e^ii^e is used, but gold is preferable. When the 

colloidal particles 2 which are prepared in this manner are used, a physiologically active 
substance which is coupled to the functional group is fixed to a position near a metal colloid, 
and the measuring sensitivity of the measuring chip can be enhanced. 



CLAIMS 



[Claim(s)] 

[Claim 1] The measurement chip for optical analysis equipments characterized by arranging in on 
a substrate the metal colloidal particle which introduced the functional group into the front face 
in closest packing. 

[Claim 2] The measurement chip for optical analysis equipments according to claim 1 said whose 
metal colloidal particle arranged in on a substrate is characterized by having not lapped in the 
vertical direction. 

[Claim 3] The measurement chip for optical analysis equipments according to claim 1 
characterized by preparing the glue line between said metal colloidal particles and substrates. 
[Claim 4] The measurement chip for optical analysis equipments according to claim 1 
characterized by said functional group being an amino group or a sulfhydryl group. 
[Claim 5] The manufacture approach of the amino-group installation metal colloidal particle 
characterized by introducing the amino group into the front face of a metal colloidal particle by 
mixing at least one sort chosen from the dispersion liquid which distributed the metal colloidal 
particle, and the group which consists of 3-aminopropyl triethoxysilane, 3-aminopropyl 
trimethoxysilane, 3-aminopropyl diethoxy methylsilane, 3-(2~aminoethyl aminopropyl) 
trimethoxysilane, and 3-(2-aminoethyl aminopropyl) dimethoxymethylsilane. 
[Claim 6] The manufacture approach of the sulfhydryl group installation metal colloidal particle 
characterized by introducing a sulfhydryl group into the front face of a metal colloidal particle by 
mixing the dispersion liquid which distributed the metal colloidal particle, and 3-mercapto 
propyltrimethoxysilane and/or dimethoxy-3-mercapto propyl methylsilane. 

[Claim 7] The dispersion liquid which distributed the metal colloidal particle, and 3-aminopropyl 
triethoxysilane, 3-aminopropyl trimethoxysilane, 3-aminopropyl diethoxy methylsilane, At least 
one sort chosen from the group which consists of 3-(2~aminoethyl aminopropyl) trimethoxysilane 
and 3-(2-aminoethyl aminopropyl) dimethoxymethylsilane is mixed. The manufacture approach of 
the measurement chip for optical analysis equipments characterized by applying on a substrate 
without introducing the amino group into the front face of a metal colloidal particle, and mixing 
the obtained amino-group installation metal colloidal particle dispersion liquid with a solvent or 
mixing. 

[Claim 8] The manufacture approach of the measurement chip for optical analysis equipments 
characterized by applying on a substrate without mixing the dispersion liquid which distributed 
the metal colloidal particle, and 3-mercapto propyltrimethoxysilane and/or dimethoxy-3- 
mercapto propyl methylsilane, introducing a sulfhydryl group into the front face of a metal 
colloidal particle, and mixing the obtained sulfhydryl group installation metal colloidal particle 
dispersion liquid with a solvent or mixing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the functional- 
group installation metal colloidal particle which can be used for the measurement chip for optical 
analysis equipments, its manufacture approach, and the measurement chip for optical analysis 
equipments. 
[0002] 

[Description of the Prior Art] Although many measurement which used the immunoreaction by 
the clinical laboratory test etc. is performed now, in the conventional method, the optical 
analysis equipment which can detect change of a physiological active substance to high 
sensitivity, for example, the immune sensor using surface plasmon resonance (SPR) etc., is used, 
without needing a marker, since complicated actuation and a complicated marker are needed. 
[0003] Generally, the measurement chip in such optical analysis equipment has from the bottom 
the configuration which consists of a transparence substrate, a metal thin film, and an organic 
thin film, and comes to fix the physiological active substance according to an analysis object to 
an organic thin film. After the measurement chip which has such a configuration forms a metal 
thin film with vacuum deposition etc. on a substrate, it forms an organic thin film, gives a 
functional group to a metal thin film, and is manufacturing it by fixing various physiological active 
substances in the functional group. However, the conventional measurement chip of a long 
distance and sensibility was not enough as the distance of a metal thin film and a physiological 
active substance constitutionally. Moreover, also in the manufacture approach, actuation of 
vacuum deposition etc. was complicated and its membrane formation effectiveness was also bad. 

[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the 
measurement chip for optical analysis equipments which can be manufactured efficiently, and its 
manufacture approach while having good sensibility. 
[0005] 

[Means for Solving the Problem] An example is taken by the above-mentioned technical problem. 
Wholeheartedly as a result of research this invention person etc. By introducing a functional 
group into the front face of a metal colloidal particle, and arranging the metal colloidal particle in 
on a substrate in closest packing If the liquid containing the metal colloidal particle which 
introduced the functional group into that sensibility becomes very high and a front face is applied 
on a substrate A header and this invention were completed for it not being necessary to form an 
organic thin film separately, and formation of a metal thin film and a functional group being 
performed to coincidence, it being efficient and a measurement chip being manufactured simply. 
That is, this invention is a measurement chip for optical analysis equipments characterized by 
arranging in on a substrate the metal colloidal particle which introduced the functional group into 
the front face in closest packing. 

[0006] Moreover, this invention is the manufacture approach of the amino-group installation 
metal colloidal particle characterized by introducing the amino group into the front face of a 
metal colloidal particle by mixing at least one sort chosen from the dispersion liquid which 
distributed the metal colloidal particle, and the group which consists of 3-aminopropyl 
triethoxysilane, 3-aminopropyl trimethoxysilane, 3-aminopropyl diethoxy methylsilane, 3-(2- 
aminoethyl aminopropyl) trimethoxysilane, and 3-(2-aminoethyl aminopropyl) 
dimethoxymethylsilane. 

[0007] Furthermore, this invention is the manufacture approach of the sulfhydryl group 
installation metal colloidal particle characterized by introducing a sulfhydryl group into the front 
face of a metal colloidal particle by mixing the dispersion liquid which distributed the metal 
colloidal particle, and 3-mercapto propyltrimethoxysilane and/or dimethoxy-3-mercapto propyl 
methylsilane. 

[0008] Furthermore, dispersion liquid which this invention made distribute a metal colloidal 



particle and 3-aminopropyl triethoxysilane, 3-aminopropyl trimethoxysilane, 3-aminopropyl 
diethoxy methylsilane. At least one sort chosen from the group which consists of 3-(2- 
aminoethyl aminopropyl) trimethoxysilane and 3-(2-aminoethyl aminopropyl) 
dimethoxymethylsilane is mixed. It is the manufacture approach of the measurement chip for 
optical analysis equipments characterized by applying on a substrate without introducing the 
amino group into the front face of a metal colloidal particle, and mixing the obtained amino-group 
installation metal colloidal particle dispersion liquid with a solvent or mixing. 
[0009] Furthermore, this invention is the manufacture approach of the measurement chip for 
optical analysis equipments characterized by applying on a substrate without mixing the 
dispersion liquid which distributed the metal colloidal particle, and 3-mercapto 
propyltrimethoxysilane and/or dimethoxy-3-mercapto propyl methylsilane, introducing a 
sulfhydryl group into the front face of a metal colloidal particle, and mixing the obtained 
sulfhydryl group installation metal colloidal particle dispersion liquid with a solvent or mixing. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The equipment 
which analyzes optically change of the physiological active substance according [ the optical 
analysis equipment in this invention ] to an interaction with an analysis object with the 
wavelength of light is said, for example, a surface plasmon resonance measurement machine, 
ultraviolet spectrometer, infrared spectrograph, a light spectroscope, a fluorescence 
spectroscope, Raman spectrograph, etc. correspond. Moreover, in the optical analysis equipment, 
the measurement chip for optical analysis equipments may say the member containing the 
optical part (part by which light is irradiated - reflected) with which an analysis object and a 
physiological active substance can interact, and may fix on the body of optical analysis 
equipment, and desorption may be possible for it. 

[0011] The cross-section schematic diagram of the measurement chip for optical analysis 
equipments with an example of this invention is shown in drawing 1 . The measurement chip for 
optical analysis equipments by this example (it may abbreviate to a "measurement chip" 
hereafter) comes to arrange the functional-group installation metal colloidal particle 2 on a 
substrate 1. Generally it consists of a transparent ingredient, for example, glass, and plastics to 
laser light that what is necessary is just what is usually used for the measurement chip for 
optical analysis equipments as a substrate 1. The desirable thickness of a substrate 1 is about 
0.1 -5mm. 

[0012] The functional-group installation metal colloidal particle 2 introduces a functional group 
into the front face of a metal colloidal particle. A metal colloidal particle means the metal 
particles in the magnitude of a colloid size field (10-1000nm). Although you may be what kind of 
thing as long as it is the metal which can perform optical analysis as a class of metal of a metal 
colloidal particle, it is independent, or gold, platinum, silver, aluminum, etc. are usually combined 
and used. Preferably, gold is used. By using such a functional-group installation metal colloidal 
particle 2, the physiological active substance combined with a functional group will be fixed to 
the location very near a metal colloidal particle, and sensitometry can be sharply raised rather 
than the case where a metal thin film-organic thin film is used. 

[0013] A metal colloidal particle can be manufactured by the approach (Frens, G.:Nature Physical 
Sci.241, and 20-22 (1973)) of using a sodium citrate as a reducing agent, the approach (J. W.SIot, 
H.T.Geuze, :Eur.J. Cell. Biol. 38, and 87-93 (1985)) using a sodium citrate and tannin, etc. By the 
former approach, after boiling water-solution 1000 part by volume of chloroauric acid (HAuCI4) 
0.01 to 5%, for example, adding two to sodium-citrate 10 part by volume 0.1 to 5% and boiling for 
further 5-20 minutes, it cools radiationally at a room temperature. By this approach, the 
diameter of a colloidal particle is controlled by the addition of the sodium citrate which is a 
reducing agent. A diameter becomes large, so that there are few additions of a reducing agent. 
[0014] With the latter approach, it is distilled water 395 first about the 0.01 - 5% chloroauric acid 
(HAuCI4) water-solution 5 weight section, for example. It mixes in the weight section and heats 
at 60 degrees C (solution X). Next, the 0.01 - 5% sodium-citrate water-solution 20 weight 
section and 0.01 - 5% tannic-acid water solution 2.5 The weight section and the distilled water 
77.5 weight section are mixed, and it heats at 60 degrees C (solution Y). It heats until it mixes 



promptly, and it boils Solution Y from yellow with the thin color of a solution, stirring the 
obtained solution X, after [ purple ] stirring until it is, and carries out and changes to red, and the 
target gold colloid particle is obtained. Besides these approaches, it can manufacture by an 
approach JP,55-15100,A, JP,4-142460,A, and given in JP,4-221761,A etc. Although you may be 
what kind of class as long as a desired physiological active substance is fixable to a metal 
colloidal particle as a class of functional group, the amino group or a sulfhydryl group is used 
preferably. Especially the amino group is desirable at the point that an aspartic acid, glutamic 
acid, etc. present firm association to C (carboxy) end of living body related substances, such as 
a physiological active substance contained in the primary structure or an antibody, and a nucleic 
acid, and especially a sulfhydryl group is desirable at the point that a cysteine, a methionine, etc. 
present firm association to the physiological active substance contained in the primary structure. 

[0015] What is necessary is just to mix the dispersion liquid which distributed the metal colloidal 
particle, and the reagent (reagent for functional-group installation) which has a desired functional 
group, in order to introduce a functional group into the front face of a metal colloidal particle. As 
a solvent (this solvent is called solvent (a).) for distributing a metal colloidal particle, a water 
soluble solvent (alcohol, a ketone, the ether, or those derivatives), distilled water, or a surfactant 
water solution, for example, isopropyl alcohol etc., can be used. Solvent (a) As the amount used, 
what is necessary is just the amount from which a metal colloidal particle becomes about 0.1 - 
10 % of the weight. 

[0016] As a reagent in the case of introducing the amino group, it is independent respectively, or 
3-aminopropyl triethoxysilane, 3-aminopropyl trimethoxysilane, 3-aminopropyl diethoxy 
methylsilane, 3-(2-aminoethyl aminopropyl) trimethoxysilane, 3-(2-aminoethyl aminopropyl) 
dimethoxymethylsilane, etc. can be mentioned, and it can be used, combining suitably. Moreover, 
as a reagent in the case of introducing a sulfhydryl group, it is independent respectively, or 3- 
mercapto propyltrimethoxysilane, dimethoxy-3-mercapto propyl methylsilane, etc. can be ' 
mentioned, and it can be used, combining suitably. 

[0017] Although the amount of these reagents used, mixed temperature, etc. change with the 
classes of a metal colloidal particle or reagent, generally the amount of the reagent used is the 
metal colloidal particle 100. It is desirable that it is 1 - 10 weight section to the weight section, 
and, as for mixing, it is desirable to carry out by stirring for 6 to 24 hours at 50-90 degrees C 
generally. By using these reagents, a functional group is the front face 100 **2 of a metal 
colloidal particle at an equal consistency. It is introduced into 1-10 hits. The functional group 
introduced into the front face of a metal colloidal particle is located in the outermost part. For 
example, when 3-aminopropyl triethoxysilane is used as a reagent, as shown in drawing 3 , it 
joins together in order of the metal colloidal particle-oxygen atom-silicon atom-alkyl group- 
amino group, and the amino group is located in the outermost part. 

[0018] With the measurement chip of this invention, the functional-group installation metal 
colloidal particle 2 is located in a line in closest packing on the substrate 1. The functional group 
of an end occupies the outermost layer, and it means the condition that these functional groups 
are choked up densely, so that the "closest packing target" as used in the field of this invention 
does not have room for other molecules to intrude between metal colloidal particles. Thus, by 
arranging the functional-group installation metal colloidal particle 2 in on a substrate 1 in closest 
packing, a physiological active substance can be equally fixed by the high consistency, and 
sensitometry can be raised. 

[0019] Moreover, as preferably shown in dr^wing_[ , the functional-group installation metal 
colloidal particle 2 is put in order so that it may not lap in the vertical direction, namely, so that 
it may become a monolayer. While being able to shorten distance of the analysis object which 
interacts with a physiological active substance by making it a monolayer, and the field which the 
light which carried out incidence reflects and obtaining good sensibility, the amount of the 
functional-group installation metal colloidal particle 2 to be used can be held down to necessary 
minimum, and reduction-ization of cost can be attained. 

[0020] In order to arrange the functional-group installation metal colloidal particle 2 in on a 
substrate 1 in closest packing, the liquid containing the functional-group installation metal 



colloidal particle 2 of optimum dose is applied on a substrate 1 with a conventional method. 
Namely, what is necessary is to mix the dispersion liquid which distributed the metal colloidal 
particle, and the reagent for functional-group installation, to introduce a functional group into the 
front face of a metal colloidal particle, to apply the obtained functional-group installation metal 
colloidal particle dispersion liquid as it is, or to mix with a suitable solvent (for this solvent to be 
called solvent (b).), and just to apply. 

[0021] Solvent (b) If it carries out, water soluble solvents, such as alcohols, a ketone, the ether, 
or those derivatives, water or the various buffer solutions, etc. can be used. Solvent (b) Solvent 
used by whether it is used or not again (b) With a class or an amount, the volatilization rate 
(formation rate of a metal colloidal particle layer) of a solvent (a solvent (a) or a solvent (a), and 
(b)) can be changed. Solvent (b) When using it, it is desirable that the concentration of the metal 
colloidal particle 2 uses 0.5 to 20% of the weight so that the concentration of 3 - 5 % of the 
weight and the reagent for functional-group installation may become 3 - 5 % of the weight 
especially 0.5 to 20% of the weight. The concentration of the metal colloidal particle 2 can make 
a substrate cover in closest packing that the concentration of the reagent for functional-group 
installation is 0.5 - 20 % of the weight by at least one or more metal colloidal particle layers at 
0.5 - 20 % of the weight. Moreover, the concentration of the metal colloidal particle 2 can make a 
substrate cover in closest packing that the concentration of the reagent for functional-group 
installation is 3 - 5 % of the weight by the metal colloidal particle of a monolayer at 3 - 5 % of the 
weight. 

[0022] As the method of application, a dip coating method, a spin coat method, an 
electrodeposition process, ******, etc. are mentioned, for example. Although the desiccation 
conditions at the time of performing a dip coating method, a spin coat method, etc. change with 
classes of used solvent, they are especially 70% or more, and it is [ 50% or more of humidity ] 
desirable to heat below neglect or 80 degrees C to a room temperature. Especially, it is a solvent 
(b). When it carries out and ethylene glycol monoethyl ether is used, it is desirable to heat at 40 
- 60% of humidity and 70-90 degrees C. Moreover, when ethylene-glycol-monobutyl-ether 
acetate is used, it is desirable to heat at 50 - 80% of humidity and 70-90 degrees C. 
[0023] When performing an electrodeposition process, it is necessary to prepare ITO (Indium 
Oxide and Tin Oxide) which is a transparent electrode on a substrate 1, and since it is 
amendment of a refractive index, it is desirable to prepare a silica layer between ITO and the 
functional-group installation metal colloidal particle 2 further. Moreover, when performing ******, 
it is desirable to prepare an alumina layer between a substrate 1 and the functional-group 
installation metal colloidal particle 2 because of improvement in an adhesive property. The 
reagent for functional-group installation of a silane system has the following physical properties. 
That is, in a solvent, the reagent of a silane system serves as a lump (particle) of 5 - a hexamer 
with the reactant height of a silane part, and is distributed. The particle system used as this 5 - 
a hexamer has an almost uniform particle size (distribution) by work of autoagglutination ability. 
[0024] If this reagent is applied on a substrate 1, the gestalt which turned the amino group to 
the outer layer by the equal consistency will be presented under the effect of the forward 
electric charge which a functional group has, the high reactivity of a silane part, parents, 
hydrophobic balance, etc. **** [ volatilization of a solvent / begin / the remaining reagent / 
and / according to the Van der Waals force of molecules / autoagglutination ] The part which 
was shrunken by condensation and the opening produced more newly than the overlapping 
reagent layer or the overlapping adjacent part receives supply of a reagent (layer), and begins 
crystal growth on the basis of a hexagon. By using such a reagent, the functional-group 
installation metal colloidal particle 2 can be further located in a line by the monolayer in closest 
packing on a substrate 1. It can prove also by the following experiments that the functional- 
group installation metal colloidal particle 2 is located in a line in closest packing on a substrate 1. 

[0025] The propyl triethoxysilane which does not have an amino group is used instead of 3- 
aminopropyl triethoxysilane, and a metal colloidal particle is applied on a substrate 1 by the same 
approach as this invention. The propyl triethoxysilane used here is a compound which has strong 
hydrophobicity, and by dropping of distilled water by the syringe, a front face gets wet and it can 
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grasp extent. In order that the front face which applied the metal colloidal particle by the same 
approach as this invention may flip waterdrop uniformly, it turns out that the metal colloidal 
particle has covered the whole substrate in at least one or more layers. In addition, when a front 
face does not flip partial waterdrop, the water-repellent front face and the hydrophilic front face 
are intermingled, and it is thought that the metal colloidal particle has not covered the whole 
substrate to homogeneity. 

[0026] A physiological active substance is combined and fixed by the functional group introduced 
into the metal colloidal particle 2. What is necessary is just to perform immobilization of a 
physiological active substance with a conventional method. For example, it is fixable by making a 
functional-group installation metal colloidal particle carry out predetermined time contact of the 
physiological active substance of the specified quantity. What is necessary is to pour the 
physiological active substance of constant flow predetermined time (specified quantity), and just 
to make a functional-group installation metal colloidal particle contact, if the measurement eel of 
optical analysis equipment is a flow cell mold. 

[0027] As a physiological active substance, especially if it can interact with an analysis object, it 
will not be limited, for example, immune proteins, an enzyme, a microorganism, bacteria, etc. will 
be mentioned. As immune proteins, the antibody which uses an analysis object as an antigen, for 
example can be used. Various immunoglobulins, i.e., IgG, IgM, IgA, IgE, and IgD, can be used 
without being limited also especially as an antibody. If an analysis object is a human serum 
albumin, specifically, an anti-human serum albumin antibody can be used as an antibody. 
Moreover, when using agricultural chemicals, an insecticide, methicillin resistant Staphylococcus 
aureus, an antibiotic, narcotics, cocaine, heroin, a crack, etc. as an antigen, antibodies, such as 
for example, an anti-Atrazine antibody, an anti-kanamycin antibody, and an anti- 
methamphetamine antibody, can be used. 

[0028] Various enzymes, for example, an oxidoreductase, hydrolase, isomerase, lyase, synthetic 
enzyme, etc. can be used without being especially limited, if activity is shown as an enzyme to 
the matter metabolized from an analysis object or an analysis object. If an analysis object is a 
glucose and an analysis object is cholesterol about glucose oxidase, specifically, cholesterol 
oxidase can be used. Moreover, when using agricultural chemicals, an insecticide, methicillin 
resistant Staphylococcus aureus, an antibiotic, narcotics, cocaine, heroin, a crack, etc. as an 
analysis object, the matter and specific reaction which are metabolized from them are shown, for 
example, enzymes, such as acetylcholineaterase, catecholamine esterase, noradrenalin esterase, 
and dopamine esterase, can be used. Especially as a microorganism and bacteria, various 
microorganisms including Escherichia coli and bacteria can be used, without being limited. 
[0029] Moreover, a physiological active substance may be a DNA base chain, and can combine a 
complementary base chain specifically. The cross-section schematic diagram of the 
measurement chip for optical analysis equipments by other examples of this invention is shown 
in drawing 2 . The measurement chip for optical analysis equipments by this example has a 
substrate 1, the glue line 3 formed on the substrate 1, and the functional-group installation metal 
colloidal particle 2 arranged in on a glue line 3. Thus, while being able to stick the functional- 
group installation metal colloidal particle 2 to a substrate 1 by forming a glue line 3, the 
refractive index only by prism can be amended to a desired refractive index. Moreover, sensibility 
can also be raised depending on the case. 

[0030] What is necessary is to be able to use the transparent thing which consists of 
ingredients, such as oxides, such as a silica (Si02) and an alumina (aluminum 203), and an oxide 
of various transition metals, a sulfide, carbide, a fluoride, as a glue line 3, and just to choose 
suitably according to the refractive index of prism. As for the thickness of a glue line 3, it is 
desirable that they are 5nm or more and below the wavelength (300 nm) of the light, and it is 
desirable that it is especially 10-100 nm. Moreover, as for the particle size of an ingredient, it is 
desirable that it is 5-50nm. 

[0031] The dispersion liquid of ingredients, such as a silica and an alumina, are prepared first that 
what is necessary is just to perform formation of a glue line 3 with a conventional method. For 
example, when preparing the dispersion liquid of a silica, it is [ the tetra-ethoxy silane 5-20 
weight sections, a hydrochloric acid 1 - 5 weight sections, and ] isopropyl alcohol 80-150. What 



is necessary is to mix the weight section and just to stir at 10-30 degrees C for 2 to 16 hours. 
The dispersion liquid (1 - 10 % of the weight of solid content) which distributed the silica which 
has a desired particle size by this are obtained. Moreover, what is necessary is to replace with a 
tetra-ethoxy silane and just to ultrasonicate on the same conditions for 2 to 16 hours using an 
alumina, in preparing the dispersion liquid of an alumina. 

[0032] If dispersion liquid are obtained, a substrate 1 will be coated with this with a dip coating 
method, a spin coat method, or a meniscus coating method. In a meniscus coating method, the 
dispersion liquid supplied to the interior of porous tubing ooze out on the surface of tubing, and 
form a meniscus in the contact section with a substrate. At this time, the uniform coating film is 
obtained by moving a substrate by constant speed. According to this approach, the substrate of 
a large area can be coated with a comparatively little solution. 

[0033] Generally the measurement chip for optical analysis equipments of this invention is 
installed on high refractive media (n= 1.4-2.3), such as prism installed in the equipment side, or in 
the bottom (when installed downward, as for a measurement chip, a substrate 1 turns up.). If 
needed, between this high refractive medium and substrate 1, silicone, acrylic resin, etc. may 
prepare the resin layer which has a refractive index equivalent to a high refractive medium, and 
may stick a high refractive medium and a substrate 1 in it. 
[0034] 

[Example] Hereafter, although an example explains this invention still more concretely, the range 
of this invention is not limited to these examples. 

[0035] (Example 1) In this example, the measurement chip which has a configuration as shown in 
drawing 1 was produced. 

[0036] As a substrate, the transparent cover glass (18mmx18mm) with a thickness of 0.15mm 
was used. On the other hand, the metal colloidal particle was obtained by cooling radiationally at 
a room temperature, after having boiled 1000ml of water solutions of chloroauric acid (HAuCI4) 
0.01%, adding 4ml of sodium citrates 1% and boiling for 5 more minutes. The particle size of the 
obtained gold colloid particle was an average of 18nm. 

[0037] Isopropyl alcohol was made to distribute the above-mentioned gold colloid particle, and 
3-aminopropyl triethoxysilane 2.0 g was added to obtained dispersion-liquid 100.0 g so that the 
content of a gold colloid particle might become 3 % of the weight. Heating stirring of this mixed 
liquor was carried out at 80 degrees C for 12 hours, and the amino group was introduced into the 
front face of a gold colloid particle. The mixed liquor containing an amino-group installation gold 
colloid particle was added to ethylene glycol monoethyl ether so that a gold colloid particle might 
become 3 % of the weight, and this was applied on the above-mentioned substrate with the spin 
coat method. It dried under the conditions of the temperature of 70 degrees C, and the humidity 
of 50%Rh after spreading for 1 hour. 

[0038] (Example 2) In this example, the measurement chip which has a configuration as shown in 
d rawin g 2 was produced. As a substrate, the transparent cover glass (18mmx18mm) with a 
thickness of 0.15mm was used. 

[0039] Tetra-ethoxy silane 10.0g, 0.1 N hydrochloric-acid 3.5 g, and isopropyl alcohol 100.0 g 
were mixed, and it stirred at the room temperature for 8 hours. The dispersion liquid (3 % of the 
weight of solid content) which distributed the silica with a particle size of 30nm or less were 
obtained by this. These silica dispersion liquid were applied on the above-mentioned substrate 
with the spin coat method. It dried under the conditions of the temperature of 70 degrees C, and 
the humidity of 50%Rh after spreading for 1 hour. The thickness of the formed glue line was 
50nm. On the other hand, the amino-group installation gold colloid particle was prepared like the 
example 1, and was applied and dried on the above-mentioned glue line. 

[0040] (Example 3) In this example, the measurement chip which has a configuration as shown in 
drawin g 1 was produced. As a substrate, the transparent cover glass (18mmx18mm) with a 
thickness of 0.15mm was used. 

[0041] On the other hand, the metal colloidal particle was obtained by cooling radiationally at a 
room temperature, after having boiled 1000ml of water solutions of chloroauric acid 0.01%, adding 
4ml of sodium citrates 1% and boiling for 5 more minutes. The particle size of the obtained gold 
colloid particle was an average of 1 8nm. Isopropyl alcohol was made to distribute the above- 



mentioned gold colloid particle, and 3-mercapto propyltrimethoxysilane of 2.0 g was added to 
obtained dispersion-liquid 100.0 g so that the content of a gold colloid particle might become 3 % 
of the weight. Heating stirring of this mixed liquor was carried out at 80 degrees C for 12 hours, 
and the sulfhydryl group was introduced into the front face of a gold colloid particle. 
[0042] The mixed liquor containing a sulfhydryl group installation gold colloid particle was added 
to ethylene glycol monoethyl ether so that a gold colloid particle might become 3 % of the weight, 
and this was applied on the above-mentioned substrate with the spin coat method. It dried under 
the conditions of the temperature of 70 degrees C, and the humidity of 50%Rh after spreading for 
1 hour. 

[0043] (Example 4) In this example, the measurement chip which has a configuration as shown in 
drawing 2 was produced. As a substrate, the transparent cover glass (18mmx18mm) with a 
thickness of 0.15mm was used. 

[0044] Tetra-ethoxy silane 10.0g, 0.1 N hydrochloric-acid 3.5 g, and isopropyl alcohol 100.0 g 
were mixed, and it stirred at the room temperature for 8 hours. The dispersion liquid (3 % of the 
weight of solid content) which distributed the silica with a particle size of 30nm or less were 
obtained by this. These silica dispersion liquid were applied on the above-mentioned substrate 
with the spin coat method. It dried under the conditions of the temperature of 70 degrees C, and 
the humidity of 50%Rh after spreading for 1 hour. The thickness of the formed glue line was 
50nm. On the other hand, the sulfhydryl group installation gold colloid particle was prepared like 
the example 3, and was applied and dried on the above-mentioned glue line. 
[0045] (Example 1 of a trial) About the measurement chip for optical-analysis equipments 
obtained in the examples 1-4, it is the Pharmacia manufacture surface plasmon resonance 
measuring device BIAcore2000. ** measurement chip Sensor Chip CM5 (research grade) When it 
fixed to the electrode holder and this surface plasmon resonance measuring device estimated, 
the signal equivalent to a commercial item was able to be obtained. Therefore, measurement of 
an antigen is attained by fixing a monoclonal antibody to the above-mentioned chip. 
[0046] (Example 2 of a trial) About the measurement chip for optical-analysis equipments 
obtained in the examples 1-4, the mechanical strength was evaluated simply. After evaluation 
stuck the Scotch tape on the measurement chip front face, it exfoliated slowly and was 
performed by the approach (the Scotch tape exfoliating method) of observing the condition of 
the front face at that time. Consequently, the measurement chip obtained in the examples 2 and 
4 was 100 % (with no exfoliation), and the measurement chip obtained in the examples 1 and 3 
was 0% (all exfoliations). Moreover, based on the cross cut adhesion test method (JIS K 5400), 
the friction test was performed to the same object. Consequently, the same result as the Scotch 
tape exfoliating method was able to be obtained. 
[0047] 

[Effect of the Invention] According to this invention, the measurement chip for optical analysis 
equipments which has good sensibility can be obtained simply efficiently. 



11 

[0 3] 13^ <b LT3-7; 77P tT;U h 'Jxh+yy 

[0 1 1 



2 




t#Bfl¥ 10- 1 6 0 7 3 7 

12 

1 ---SIS 



[0 2] 



2 




3 f 
1 



